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Abstract. The paper proposes an analysis of the effects of the works taken complexively, on a natural grass-land 
made of Festuca rubra, placed in the experimental station of Păltiniş. The experimental variants are represented 
through mineral and organic fertilization works and over-sowing, both on ammended as well as non-ammended 
background and are aimed at increasing the productivity of the grass-lands expressed through the harvest of dry 
substance, but also of the quality of  fodders, especially based on the growth of the importance of vegetables 
within the structure of the vegetal carpet. Together with these aspects, we ave also followed the evolution of the 
composition both of the flora and of the ground. 
 
INTRODUCTION 
 
One of the basic resources for the production of fodder is represented by permanent 
(natural) grass-lands, which occupy, in our country a surface of over 4 million hectares, which 
means almost  1/5 of the total surface of the country (Bărbulescu C., Gh. Motcă, 1983). 
A separate cathegory of permanent grass-lands is made of the mountain grass-land, located 
on high altitudes, these are the territory on which, yearly, during a 3-4 months period, important 
numbers of animals, especially sheeps and cattle are maintained, with minimal expenses, in 
this process the shepherdship being an inseparable component of the activities implemented 
on the mountain, with a centuries long tradition of existencies (Anghel. Gh., 1984). 
Throughout time, the method for maintaining and exploiting these grass-lands has 
caused various changes, even radical ones, to the vegetal carpet  (grounding, afforesting, 
changing the destination of the land), the intervention of man being aimed at introducing and 
organizing the increase of valuable species and, in the lack of it, implementing am 
equilibrium of the eco-system, concretized usually by an increase of biodiversity (Rotar I., Fl. 
Prică, Mariana Rusu, 1995, Sima N., 2003). 
As a result, this work offers an analysis of the evolution of the vegetal carpet as a result 
of the application of a few models for the improvement of the grass-lands. 
 
MATERIAL AND METHODS 
 
The implementation of the experiences has been made within the experimental field of  
Păltiniş, in the period 2003-2004, on a grassland of Festuca rubra located at an height of 
1460m, on a ground with southern and a general slope of 5%, with a cryptopodzolic brown 
ground. The average annual rain is at a quantity of 837,4 mm, while the average annual 
temperature is of 4,7 ºC. 
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The experiment has been organized according to the randomized blocks method, with 5 
variables each of 10 sqm and 4 repetitions, each variable bing divided in 2 sub-variables, 
respectively ammended  and non-ammended.  
The experimental protocol has outlined the following variables: 
V1-natural grassland 
V2 fertilization with N100P50K100kg/hr-1,year-1 
V3-running a sheep/m2 throughout three nights 
V4-fertilization with P50K100kg/hr-1,year-1 + over-sowing with Trifolium repens (4 kg/hr) 
V5-fertilization with P50K100kg/hr-1, year-1 
Materials used: 
Fertilisers: - ammonium nitrate 33,5% N 
      - potassium salt 50% K2O 
      - superphosphate 40% P2O5 
Ammendments: calcium carbonate 90% CaCO3 
Seeds: Trifolium repens - species Dacia 
Animals: sheeps belonging to the łurcană race – to run the V3 variant  
The management of the ammendments and the over-sowing have been made only once, 
at the creation of the experiment, while the run and the administration of fertilisers have been 
made yearly, in early spring; the exploitation has been made by mowing, at the inflourishing 
of the dominating gramine; one single mowing has been made; at the moment of harvesting 
there have been gravimetric detections of the production, samples have been taken in order to 
determine the chemmical composition and floral reliefs have been made.  
 
RESULTS AND DISCUSIONS 
 
From the point of view of floral composition, determined through the geobotanic 
method, the aspects followed within the reliefs have been the determination of the covering 
degree, the importance of the families and of the species met, as well as the determination of 
certain characteristics like abundance and dominance (Braun-Blanguet scale). In the case of 
families, we have followed especially the evolution of vegetables under the influence of the 
factors introduced. 
The data shown in table 1 shows the fact that the degree of covering with vegetation 
shows values between 80-95%; the number of the poaceae is important, arriving at 85% of the 
total in the case of the  V2 variable, more reduced values being recorded in the case of the V4 
and V5 variables, wherem based on the fertilisers with P and K, as well as on the over-
sowing, the importance occupied by the vegetables is great. 
In the case of witness variable V1, Festuca rubra owns  55% (60%) out of the total of 
the species; in the case of the other variables , this records different values, therefore, for V2 
(N100P50K100), based on the effects of the fertilisers, their importance number powerfully, 
in favour of  Agrostis capillaris: also, in variables V4 and V5, a decrease of this can be seen . 
Other poaceae met here are Phleum pratense, Poa compressa, but in smaller quantities 
in the structure of the vegetal carpet. Within the vegetables, in the case of variables V4 and 
V5 can be seen the special spresence of the Trifolium repens species, especially in the 
ammended blocks.         
As plants from other botanic families, the characteristical species are met:  Veronica 
chamaedrys, Taraxacum officinale, Alchemilla vulgaris, Stellaria sp. and others, and in the 
case of the Junaceae + Cyperaceae families, the  Luzula campestris species is mentioned. 
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Table 1 
Floral relief 2004 
 
Experimental variables 
V1 V2 V3 V4 V5 Species 
A N A N A N A N A N 
General covering 95 85 95 90 80 80 95 85 95 85 
Poacee 75 75 85 80 64 63 55 57 50 60 
Festuca rubra 55 60 25 20 45 54 30 32 20 30 
Agrostis capillaris 15 14 50 55 9 5 25 25 30 30 
Phleum pratense 3 0 5 5 0 * * 0 * 0 
Phleum montanum 2 0 0 0 0 0 0 * 0 0 
Poa compresa * 1 5 5 10 * * 0 * 0 
Dactylis glomerata 0 0 0 0 0 0 0 0 0 * 
Anthoxatum odoratum * 0 0 * * 2 * * * * 
Nardus stricta 0 * 0 0 * 2 0 0 0 0 
Fabaceae 4 2 * * 3 * 30 20 30 19 
Trifolium repens 2 1 * * 3 0 30 19 30 19 
Trifolium pratense 1 1 * 0 0 * * 0 0 0 
Lotus corniculatus 1 0 * 0 0 0 0 1 0 0 
Genista sagittalis 0 0 0 0 0 0 * 0 0 0 
plants from other botanic families 11 8 10 10 13 12 10 8 15 6 
Veronica chamaedrys 4 3 4 2 4 3 * 2 5 1 
Alchemilla vulgaris 2 2 * 2 0 0 0 1 0 0 
Achillea millefolium 2 0 3 * 4 1 2 1 7 1 
Hypericum maculatum 0 0 0 0 3 0 0 0 0 0 
Campanula abietina 2 1 1 0 0 * 0 0 * 0 
Stellaria graminea 1 0 * * 1 0 1 0 0 0 
Rumex acetosella 0 0 1 4 1 * 0 1 * 2 
Taraxacum officinale * 1 1 0 * 0 4 1 3 1 
Viola sp. * 1 0 * * 3 * 1 * 1 
Ranunculus acer * * * * 0 * 0 1 * 0 
Galium cruciatum 0 0 * 2 0 5 3 0 0 0 
Junaceae+Cyperaceae * * 0 0 * * 0 0 0 * 
Luzula campestris * * 0 0 * * 0 0 0 * 
 
For what's related to the year 2005, the floral reliefs show characteristics that are 
appropriate to those recorded in the previous years, having values between  80-95%, with a 
predominance of the poaceae (45-80%), and within them the Festuca rubra species represents 
values between 12 and 70%. The same predominance met in the last year can be seen in the 
case of species Agrostis capillaris, for variable V2, predominance explained based on 
fertilizers with nitrogen. 
A constant participation quote in the 5 variables can be seen in the case of species 
Phleum pratense, which covers up to 5%; at the same time, in the case of the first variables, 
the species  Poa compressa, is met, with up to 5% participation quote. 
Though vegetables have an important presence in the case of variables 4 and 5, their 
values are smaller compared to the previous; at the same time must be outlined the percentage 
of participation of the species Trifolium pretense in the vegetable structure. 
Plants from other botanic families show a greater participation compared to the previous 
year, species Veronica chamaedrys, Stellaria graminea being predominant. 
The Juncaceae and Cyperaceae are rarely represented, this only on variable V1a and 
V5a the species Luzula campestris is mentioned. 
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Table 2 
Floral relief 2005 
 
Experimental variables 
V1 V2 V3 V4 V5 Species 
A N A N A N A N A N 
General covering 90 90 95 95 80 90 95 90 90 90 
Poacee 80 80 80 80 64 61 55 45 55 50 
Festuca rubra 70 70 35 12 40 45 35 25 40 33 
Agrostis capillaris 5 10 50 55 15  13 15 10 15 15 
Phleum pratense 4 * * 3 0 3 5 5 0 5 
Poa compresa 5 * * 5 5 5 0 0 0 0 
Anthoxatum odoratum 1 0 0 0 1 0 0 0 0 2 
Nardus stricta 0 0 0 0 3 0 0 0 0 0 
Fabaceae * 2 3 2 3 5 25 30 20 25 
Trifolium repens * * 2 * 3 5 15 15 20 20 
Trifolium pratense * 2 1 2 0 0 10 15 0 5 
plants from other botanic families 10 8 12 13 13 14 15 15 15 15 
Veronica chamaedrys 3 3 2 5 4 4 8 7 3 6 
Alchemilla vulgaris 3 2 0 0 0 0 1 0 * 0 
Achillea millefolium * 3 3 4 0 0 2 3 * 5 
Hypericum maculatum 0 0 0 0 0 6 0 0 0 0 
Campanula abietina 2 * 0 2 2 * * 3 3 0 
Stellaria graminea 2 0 5 0 5 4 2 1 6 0 
Rumex acetosella 0 0 * * * * * * 3 2 
Taraxacum officinale 0 0 0 2 0 0 * 1 0 1 
Viola sp. 0 0 2 0 2 * 0 0 * 1 
Ranunculus acer 0 0 0 * 0 0 0 0 0 * 
Plantago lanceolata 0 0 0 0 0 * 0 0 * * 
Chrisantemum sp. 0 0 0 0 0 0 2 0 0 0 
Leontodon autumnalis * 0 0 0 0 0 0 0 0 0 
Junaceae+Cyperaceae * 0 0 0 0 0 0 0 * 0 
Luzula campestris * 0 0 0 0 0 0 0 * 0 
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The weight of families in the herbal carpet, amended block 2004
 167 
Diagram 2 
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Diagram 3 
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The weight of families in the herbal carpet, non-amended block, 2004 
The weight of families in the herbal carpet, amended block, 2005 
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Diagram 4 
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CONCLUSIONS 
 
1. The floral compositions sustains important changes under the influence of 
experimental factors; together with the improvement of the nutritional conditions, the 
importance in the participation of the dominating graminae Festuca rubra and Agrostis 
capillaris, in the case of maximum fertilization the species Agrostis capillaris becomes 
dominant.  
2. Vegetables show important increases in the presence, after the over-sowing with 
clover during the application of K and P, (in the case of variable 4) and of the application of P 
and K (variable 5); the same time, plants from the other botanic families sustain modifications 
similar to vegetables, their presence being higher in variables  4 and 5.  
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